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Synthesis of Polyarylene Alkyls. Communication 4. 62-58 -4~16/32 
Teuperature Influence on the Course of the 

Copolycondensation of Benzene and Chlorobenzene sith 

vichloroethane 


observed in the copolymerization of vinyl compounds. 
fhen such copolymers form, the composition of which 
is subject to changes during polycondensation. Until 
now the process of common polymerization has not been 
investigated to auch an extent that the reason for these 
changes of the forming copolymers could be explained, 
In the present paper the authors report on the carried 
out investigation of the influence of the reaction teu= 
perature on the course of the common polycondensation 
of 1,2-dichloroethane with benzene and chlorobenzene in 
the presence of aluminum chloride. It was shown that 
with increasing prolongation of the reaction also the 
content of chlorine in the polymer increases. rrom this 
is to be concluded that the activity of benzene and 
chlorobenzene in the interaction with chloroethane is 
different. Furthermore an equation vas suggested which 
connects the yield in copolymers with the temperature 
and the duration of reaction. 
There are 5 figures, 5 tables and 6 references, 2 of 
Cara 2/3 which are Soviet. 
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ABSTRACT, In the Preceding Teport the authorg Teported on the resulig 
. of investigation ‘of the influence of temperature of the reaction 
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The Influence of the Concentration of the Catalyst on the Course of Conzon 
Polycondensation of Benzene and Chlorobenzeno With 1,2=Dichloroathene 


polycondensation of the 1,2-dichloroethane with benzene and 
chlorobenzene Was investigated, It was found that the chlor. 
ine~enntent in the copolymer increases according to the pro- 
longation of the reaction period. Thig confirms the already. 
Previously found heterogeneity of the relative activity of 
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Kolesnikov, G.S., Korshak, V. V., Suprun, 4. P. 


Synthesis of the Polyarylenalkyles (Sintez poliarilenalkilov) 
Communication 6: Influence of the Correlation of Initial Con- 
ponents on the Course of Process of the Common .Polycondensation 
of Benzene and Chlorobenzene With 1,2-Dichloroethane( Soobshche- 
niye 6. Vliyaniye sootnosheniya iskhodnykh komponentov na tech- 
eniye protsessa sovmestnoy polikondensatsii benzola i khlorben- 
zola s 1,2-dikhloretanom) 


Izvestiya Akademii Nauk SSSR, Otdeleniye Khimicheskikh Nauk, 


1958, Nr 5, pp. 605 = 613 (USSR) 


In previous works the influence of the reaction-tenperature 

and of the concentration of the catalyat on the course of the 
common polycondensation of benzene and chlorobenzene with 
1,2-dichloroethane in the presence of aluminumchloride was dis- 
cussed (References 1,2). The investigation described in the 
present report, servad for the purpose of determining the ia- 
fluence of the correlation of the components in the nixture of 
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reactions- (in first place of the aromsetic hydrocarbons). The 
applied method of performance was the same as that applied 
in the previous test. 1¢ results from tables 4 and 2 and from 
diagram 1 that with divided polycondensation of the benzene- 
dichloroethane-and chlorobensene-dichlorocthane-systems, the 
velocity of this process is substantially higher in the case 
of the polycondensation of chlorobenzene with dichloroethane. 
The coefficient of polymerization of the polycondensztion-~ 
product: of benzene with dichlorsethane is higher than the 
coefficient of polymerization of the polymer (obtained from 
chlorobenzene and dichloroethane). The extent of the relative 
activity of chlorobenzene was determined (in which case the 
activity of benzene was assuned to be "1"), It waa shown that 
the activity of these aromatic hydrocarbons does not depend on 
their concentration in the initial mixture. Moreover, an 

Card 2/3 empiric equation was found which combines the structure 
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of the copolymer (with its yield) with the correlation of the 
aromatic hydrocarbons in the initial mixture. An increase 

in the concentration of dichloroethane in the mixture of 
reaction causes a corresponding reduction of the yield of 

the copolymer. There are 5 figures, io tables and 5 references, 
4 of which are Soviet, 
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process of polycondensation of p-chlorophenyldichlorophosphine 
with diphenylethane. The essential rules governing the poly- 
condensationprocess were determined with the investigation | 
of the polycondensation of the p-chlorophenyldichlorophosphine 
with 1,2-diphenylethane in the presence of aluminunchloride. 
The substitution of a hydrogen-atom in benzene by a phosphorous 
radical with simultaneous formation of a phosphorus-carbon el 
bend leads to the desictivation of the remaining hydrogen= -atoms 

in the benzene~ring. It was found that the polycondensation y 
of p-chlorophenyldichlorophosphine with diphenylethane is Par 
complicated by processes which take place according to the - eg 
way of reaction of superarylation. There are 5 tables and 16 
references, 13 of which are Soviet. 

Institut elementoorganicheskixh soyedineniy Akademii nauk SSSR 
(Institute for Blenental-organic Compounds AS USSR) 

November 12, 1956 


i Phosphorous compounds (Organic)-~Analysis 2. Diphenylethane 
--Condensation reactions 3. Phosphines--Condensation reactions 
4. Aluminum chloride catalysts--Applications 
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ester) was obtained with methylmetacr 


Ylate, and the vitrification. 
temperatures of the polymer end co-~po 


lyner were determined. 
There are 3 references, 2 of which are Soviet. 
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Suprun, 4. P. - a 

The Synthesis of Polyarylalkyls (Sintez poliarilenalkilov) 
Communication 7. Joint Polycondensation of the Systens Dichloro- 
ethane-Benzene~Fluorobenzene and Dichloroethane-Chlorobenzene- 
-Fluorobenzene (Soobshcheniye 7. Sovmestnaya polikondensatsiya 
sistem dikhlor_etan-benzol-ftorbensol i dikhloretan-khlorbenzol- 
-ftorbenzol) 


Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 
1956, Nx 6, pp. 763 - 766 (USSR) ne 


In the preceding papers the authors spoke about the results of | 
the investigation of the joint polycondensation of dichloroethane. 
with benzene and chlorobenzene. For the purpose of explaining a 
the behavior of other hslide-substituted aromatic hydrocarbons in |. 
the case of joint polycondensation with dichloroethane and 
benzene the authors investigated the polycondensation of the 
systems dichloroethane-benzene-fluorobenzene and dichloroethane- 
-chlorobenzene-fluorobenzene in the presence of aluminum chlo- 
ride. The relative activity of the fluorobenzene is much lower 
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TITLE: The Synthesis of Polyarylene Alkyls (Sintez poliarilenalkilov) 


Communication 8. The Transarylation of Diphenyl Methene 
(Soobshcheniye 8. Perearilirovaniye difenilmetana) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 
1958, Nr 6, pp. 767-770 (USSR) 


ABSTRACT: Two of the authors of the present paper have already deacribed 

_ (Refs 1,2) the investigation of tha reaction of the ag = 
transarylation of 1,2-diphenyl ethane in the presence of 
aluminum chloride, on which occasion they solved the problem 
of the influence exercised by the temperature of tha reaction 
and concentration of the catalyst upon the development of the 
process. In the course of the present paper they describe the 
investigation of the transarylation of diphenyi nethane in the 
presence of aluminum chloride at various temperatures and 
concentrations of the catalyst. For this purpose the authors 
carried out a number of experiments during which the 
concentration of the catalyst and the duration of the reaction 

Card 1/3 remained constant. The results obtained are shown by table 5. 
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The Synthesis of Polyarylene Alkyls. Communication SOV/62-58-6-19/37 
8. :The Transarylation of Diphenyl Methane 


in-so-far as the reaction of the transarylation of diphenyl 
methane is a catalytic process, transarylation experinents 

are carried out (at 90°) for the duration of the reaction at 
different concentrations for the purpose of determining the 
influence exercised by the concentration of the catalyst, The 
results obtained by these experiments are shown by tables 2,6 
and 7. In conclusicn, the authors assume that the mechanism of 
the transarylation of diphenyl methane is similar to that of 

the trajsarylation of 1,2-diphenyl ethane. A difference exiats ~~ 
solely with respect to the possibility of the formation of ~~ 
dihydroanthracene cycles at the end of the growing chain 

(as well as in the middle of the chain). There are 7 tables 

and 6 references, 5 of which are Soviet, 
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“Qn Some Phosphorus-Containing Polyamides (0 nekotorykh 


fosforsoderzhashchikh poliamidakh) 


Izvestiya Akademii nauk SSSR, Otdeleniye khinicheskikh nauk, 7 
1953, Nr 6, pp. 783 - 785 (USSR) os 


In order to explain the influence exercised by the phosphorus 
atom upon the properties of polyamides a number of polymers 
was obtained by the polycondensation of bis-(p-carboxyphenyl ) 
phenylphosphinoxides with various aliphatic and aromatic dia- 
nines. The initial acid wes obtained by the authors according 
to the following schene: : 

rae 7) ae ee +Br, 2HaQH 
ugar Se (cH C6Hy)o PC gH, 7 


3°64 


— (CH, CH, )> P(0)C cH. T0061? (Hooce Hy) P(0)C¢H,. 
Polycondensation took place under the usual conditions (Ref 1). 
From the results mentioned (Tables 1,2) it may be seen that 


C.a 
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ae, with the lengthening of the carbon chain of diamine fron _ 
pee ‘ , tetramethylene to decamethylene diamine softening-temperatures : 
are reduced. At the same time, fluctuation becomes weaker. There . 
a are 2.tables and 6 references, 4 of which are Soviet. ; 
oe ay ASSOCIATION; Institut. elementcorganicheskikh soyedineniy Akademii nauk SSSR: 
ad (Institute of Blemental-organieCompounds AS USSR) 
SUBMITTED: January 27, 1958 


1. Amides--Chemical properties 2. Phosphorus~~Chemical effects 
ae 3. Condensation reactions ~ 
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TITLE: Carbon Chain Polymers and Copolymers (Karbotsepnyye polimery 
4 sopolimery) Communication 5. The Synthesis and the Properties 
of the Copolymers of Acrylonitryl and Methyl Methacrylate (Soob- 
ahcheniye 5. Sintez 1 svoystva sopolinerov akrilonitrila i 
metilmetakrilata) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk; 
1958, Nr 7, pp. 886 ~ 890 (USSR) 


ABSTRACT: The present paper deals with the explanation of the influence 
of the correlation of the monomers (in the initial mixture) on 
the composition (structure) of the copolymer at a relatively _ 
high rate of reaction. The authors further deal with the inves- 
tigation of the dependence of some properties of the copolymers 
on their structure. The authors produced acrylonitryle and 
methy] methacrylate copolymers by means of an emulsion at a high 
rate of reaction. Furthermore the structure of these copolymers 
was determined. It was found that minimum values of the character- 
istic viscosity of the copolymers on the one hand, and of the 
temperatures of the passage into highly elastic and more liquid 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000723810009-1" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000723810009-1 


ESUAD EASE GG St SE E peas LAN EF ste 


Carbon Chain Polymers and Copolymers. Communication 5:  s0v/62-58-7-15/26 
' The Synthesis and the Properties of the Copolymers of Acrylonitryl and Methyl 
* Methacrylate 


state on the other hand correspond to copolymers of different ; 
structure, It was elso found that methyl methacrylate copolymers. 
with acrylonitryle (up to 30 moiar % of acrylonitryle) approach 
poly methyl methacrylate very closely as regards its stability. 
There are 3 figures, 2 tablés, and 11 references, 2 of which 

are Soviet. 
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TITLE: On the Polymerization Mechanism of Acrylonitrile in the 


PERIODICAL: Tavestiya Akadenii nauk SSSR, Otdeleniye khimicheskixh nauk, 
1958, Nr 7, p. 906 (UssR) 


ABSTRACT: ' Roron alkyls are a new type of Catalysts in the Polymerization | 
of unsaturated compounds (Refg 1-5). The more accurate. de- 


oxygen extraction) proceeds easily. The polymerization also 

takes place easily if no air ig G@isplaced fron the ampoule 

by means of nitrogen. The Doly~acrylo nitrile yield reaches 60%. 

The release of the acrylonitrile polymerization by means of 
‘Card 1/2 boron tributyl includes the intermediate stage (the formation 
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of products of the interaction of boron tributyl with oxygen). 

The Already earlier observed gmall yield of Poly~scrylonitrile § 
in the Polymerization of acrylonitrile (in the presence of boron " 
tributyl in toluene) can be explained by the fact that the poly- 
nerization wag carried out in the nitrogen atmosphere free fron. 
oxygen. The Monomer and the Solvent were distilled prior to the - 
Polymerization; this effected the removal of the greatest Pert a 
‘of the oxygen dissolved in them. There are 6 references, 4of Him 
‘Which are Soviet. 
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TITLE: Letters to the Editor (Pis'ma redaktoru) 

ie Difluorine Anhydride cf n-Butyiboric Acid, a Polymerization 
ite Catalyst (Diftorangidrid n.ebutitbornoy kisloty - kataiizator 
‘Polimerizatsii) 


coe PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye khimicheakikh nauk, 
i 1958, Nr 8, pp.e 1015~1045 (UssR) 


ABSTRACT: In the Previous paper the authors together with Pedorova (Ref 1) 
showed that the addition of fluor: boron ester te tributy2 
boron considerably increases tha catalytic activity of ‘tributyl ; 
boron in the polymerization of aorylonitryl. This increase of € 
ni the catalytic activity may be assumed to be a vonsequence of 
sete the formation of the fluorine anhydride of dibutyiborics acia 
oe and of the difluorine anhydride cf butylboric acid (as final 
~ Pesult of the interaction betwean boren fluoride and. boron. 
fs tributy i). Either both fluorine anhydrides or one of then 
- occurs az catalysts in the polymerization. In order to check 
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Letters tothe Editor. Difluorine Anhydrides of nu~Butylboric Acid, 4 Polye 
merization Catalyst ae : ~~ 


the sams conditions the yield of polyacrylonitryl amcunts ts 
a 31, 2% when using difluorine anhydride of butylboric acid. In. 
on : the presence of boron tributyl, however, it amounts to only 
: 5,3%. Thus, 44 was found that the difluorine anhydride of 
 butylborie acid is the polymerization catalyst of methyl- 2 
methacrylate and styrene. The experimental proof was supplied - i 
that the difivorine anhydride of n-obutylvorio acid ocours as 
catalyat of the polymerization of unsaturated compounds. 
0, There are 2 references; 1 of which is Soviet, 
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ABSTRACT; The authors attempted to determine whether only the a 
non-substituted diaryl alkanes but also their derivatives 7 
undergo aryl group interchange reactions. For these in- . 
vestigations they Synthesized the monohalogen derivative 
of diphenylmethane, as well as the meta- and Para-chloro 


replaced by other aryl groups by warming in the presence 
of aluminum chloride, m-chloro, M=-fluoro, and p~fluoro- 
: diphenylmethanes were sythesized for the first time, 
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the bond between the nethylene 6roup and the substituted 
aromatic nucleus, Halogen atoms which are meta to the 
methylene Broup exert no effect on the Stability of thig 
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ABSTRACT; 


By provisional experiments the authors have ascertained that 
methyl methacrylate ig polymerized by activated borofluoride 


ctherate if its solution in toluene with tributyl boron is heat-- 
ed. At the same time the polymerization of methyl methacrylate. 


also takeg Place, if the “‘activater is not presentj but i 


concentration of catalyst and activator on the composition, yield 

and properties of the copolymer. Results are given (Table 1). It 

has been ascertained that for the production of a copolymer of 
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Carbon Chain Polymers and Copolymers, Communication 5. SOV/62-58~11~18/26 
Copolymerization of Acrylonitrile and Methyl Methacrylate 
in the Presence of Tributyl Boron 


order of 2 . 3 molecular % of the sum of monomers must be used, 
It can be seen (Table 2) that the concentration of the activator 
has practically no influence on the composition of the polymer 


and above. At 30~40° the characteristic viscosity reaches its 
maximum. In the following series of experiments (Table 4) the in- 
fluence of the time or veaction on the copolymerization was in- 


of the time of Teaction from 0,5 to 2 hours results in a notice- 


smaller influence, The characteristic viscosity increases, if: the 
time of reaction is extended up to 3 hours. It hag been tried to 
ascertain the influence of the relations of monomers on the co~ 

polymerization. For this purpose g further series of experiments | 
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aie ) ABSTRACT: Continuing the nitherto carried out investigations the 

, compounds quoted in the title were obtained from the reaction 
petween nexamethy Lene jmine and penzyl halides (containing 

a substituent in the nucleus) according %° the scheme: 


(GH,) XH + ArCH,% —_> (CH) gNCHAAT + HK 
Fluorines chlorine; and bromine were used The methods of 
syntheses were the game 2&5 in the preceding works-« The 


derivatives obtained were characterized by their picrates 


imine, yebenzylnexame thy Lene imine, N-O7» -m-; and -P chloro 
penzyl hexame thylene qmine as well a8 N-p-bromo benzyl 
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Hexamethylene Imine - Derivatives. 79-2-52/64 
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compounds are described for the first time. The method ie 


of preparation and specific data are given. 
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$/152 60/000/003/001/003 


. . B023/B060 
AUTHORS: Panchenkoy, G. M», Kolesnikov, I. HM. 
Sistehtseiacecmine ate emda pe ftieb cachet SP 
TITLE: Reaction Kinetics of the Alkylation ¢f Benzene With Methyl 


Chloride on an . Alumosilicate Catalyst 


= PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft' i gaz, 1960, 
fee No. 3, pp» 59-62 


TEXT: The authors wanted to study the applicability of kinetic equations 
set up for bimolecular, irreversible, heterogeneous, multiple-series 
reactions, for the purpose of interpreting experimental data concerning — 
the alkylation of benzene with methyl chloride on an alumosilicate 
catalyst. The purpose of the alkylation reaction was the production of 
toluene. Basing on kinetic data of an earlier paper (Ref. 2) the authors 
presupposed the alkylation reaction to have the following course: 


anid A+B-—> A, +B+E— => UjAy + Vohs + Bs (1) 


where A - benzene, B - methyl chloride, E ~ hydrogen chloride, 
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= Reaction Kinetics of the Alkylation of 3/152/60/000/003/001/003 

— Benzene With Methyl Chloride on an B024/B060 

u Alumosilicate Catalyst 

im A, - toluene, A, ~ xylenes, Ay - tooke", Ky ; ky - rate constants for the 


first and the second step, respectively, and Vis V5 are stoichiometric 


coefficients. With a view to substantiating and confirming scheme (1) the 
authors checked the data of paper (Ref. 2) with the aid of kinetic 


equations (Ref. 1). The toluene’yield was calculated by the following a | 
formula: Gea fe K : 
x, = Ga) = =e) j = (2), where x is the conversion V_ 

1 = koba 


degree of benzene; bd, 5 bd 


=kib, 7 PA,’ PA 
efficients of toluene and benzene, respectively; Xa is the yield of 
s 
= toluene referred to benzene. The value of the apparent rate constant for 
me Pe Pay 
the first reaction step was found to be k, = 7— 2, and 
1 (4 + fr bAP + bypd) 


are adsorption co- 
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Reaction Kinetios of the Alkylation of s/1 52/60/000/003/001 /003 
im Benzene With Methyl Chloride on an B023/B060 
oa Alumosilicate Catalyst 
ote kib,S a 2s 
that of the second step, KS = “+, the same denotations holding for 7 
ed B 
ces x, K, ye Das and Ky as in (2); fois the ratia between the mole number 


of methyl chloride and the mole number of benzene introduced into the 
reaction zone in the unit time. S, is the area of catalyst per unit of © 


length of the layer in the direction of current. Basing on the dependence 
wae of temperature on the apparent rate constants of the alkylation reaction 
eh described (Fig. 2), the authors found the values of the apparent activa-_ 
oe tion energies and those of the factors of the Arrhenius equation for the 
ote respective reaction steps. For the step of toluene formation from benzene 
ie and methyl chloride, the apperent activation energy was 17400 + 400 calfelo, 
; and the factor of the Arrhenius equation was 1000~4 mole/om*h. For the 
second step - formation of xylenes from toluene and methyl chloride - the 
apparent activation energy was 12000 * 300 cal/mole, and the factor was 


65 mole/em?h. In the authors! opinion, the reaction scheme is confirmed by: 
a agreement of experimental data with such calculated by equation (2) and 
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Reaction Kinetics of the Alkylation of 3 /152/60/000/003/001/003 
Benzene With Methyl Chloride on an B023/B060 
Alumosilicate Catalyst 


(7) with respect to the toluene and xylene yield; agreement of these data 
with the conversion degree of the initial substances in dependence on the 
volumetric feeding rate of benzene into the reaction apparatus; linear 
dependence of the logarithm of the apparent rate constants of the first 2 
and the second step of alkylation of benzene with methyl chloride upon : 


z fhe ratio K of the apparent rate constant of the first step is larger 


than unity, because the adsorption coefficient of toluene in the numerator 
of the formula is larger than the adsorption coefficient of benzene. There —— 
are 2 figures and 2 references: 1 Soviet and 1 US. 


ASSOCIATION: Moskovskiy institut neftekhimicheskoy i gazovoy promyshlen- 
nosti im. akad. I.M. Gubkina (Moscow Institute of Petro- 
chemical and Gas Industry imeni Academician Y.M. Gubkin 


SUBMITTED: January 29, 1959 
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AUTHORS:  § Panchenkov, G. M., and Kolesnikov, I. M. 


TITLE: Alkylation of Toluene With Propylene Over an Aluminun-~ 
silicate Catalyst 


“PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 11, pp. 3646-3647 


TEXT: The authors were able to ‘prepare cymenes in high yields by alkylat- 
ing toluene in the gaseous state and under atmospheric pressure in a 
stream of propylene, using an industrial aluminum-silicate catalyst. A. 
special device (Ref. 1) was used for this alkylation. The aluminum-silicete 


catalyst had the following composition: 14.01 A1,0,, 84.66 SiO, , 0. 36 Na,0, 
0.13 Fe,0;, and 0.60 CaQ, and traces of zinc and Hg0. The toluene was 


‘chemically pure. Propylene was prepared by dehydration of isopropyl alcohol 
over aluminum oxide at 380°C. At 300°C, a molar ratio of toluene: propylene 
Of 3.3 1 and an addition rate of_0.45. volumes -of -toluene—per--hour-with-------—--— 


respect to the catalyst volume, the authora obtained cymenes in 77% yield, 
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Alkylation of Toluene With Propylene Over an 8/079/60/030/011/024/026 
Aluminum-silicate Catalyst — . _—BO01/B055 


calculated for the total initial propylene, while trialkyl benzene yields 

did not exceed 2.5%. There ig 1 Soviet reference. Sel sees 

ASSOCIATION: Moskovakiy inatitut nef tekhimicheskoy i gazovoy 
_ Promyshlennosti ineni I, M. Gubkina (Moscow. Institute of the 
_ Petrochemical and Gas Induetry im. I. M. Gubkin) ae 


ag SUBMITTED: June 9, 1960 
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ag Te Pe, B004/B068 
AUTHOR: Kolesnikov, I. M. | | ; 
TITLE: * Derivation of an Equationfor ‘he Kinetics of Hydrogenation : 
“s of Benzene by Hydrogen in the Presence of Palladium 
Catalysts 


on PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 7, . 
af. pp. 1528-1533 


TEXT: The aim of this work was to derive an equation for the kinetics 

of hydrogenation of benzene by hydrogen in the presence of a palladium 
catalyst, ina flow system based on experimental data published in a 

paper by A. V. Frost and others (Ref. 5). According to the theory of 

G. M. Panchenkov, the relation w =n dx/S dl is written for thehetero- \ 
geneous catalytic reaction (w = reaction rate, n, = number of gram-mole-~ 
cules of the initial substance entering the reaction vessel ; So = surface 


of the catalyst per unit length in the direction of flow; x = conversion — . 
degree; dl = length element of the reaction zone). For the hydrogenation & 
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Derivation of an Equation for the Kinetics  $/076/60/034/007/022/042/XxX 
of Hydrogenation of Benzene by Hydrogen in the B004/B068 
Presence of Palladium Catalysts 


of CpHy, the relation A +yB Es ¢ (3) is assumed to hold; A is C Hes 


B is Hoi C is C cH oi k! igs the rate constant of the reaction; and » is 


the stoichiometric coefficient. If, moreover, bay Dp and Ta are the ad- 
sorption coefficients, Par Ppp and Po the partial presaures of A, B, and C, 
2 
] ; ry = 1 
respectively, one obtains: n,dx/S dl =k b,d,p,P,/(1 + bsp,+ byD,+ bP) 


(5). If it is supposed that n, gram-molecules of A and n, gram-molecules 


2 
of B enter the vessel, then, in a cross section of tne vessel corresponding 

to the conversion degree x at a distance 1 from the start of the reaction 
zone, the following quantities of reaction components are present; a 
A: n,(1 - x)3 B: n, (7 -~vx)3 C: n,x, with y = n/n, (6). The total number 


of molecules in this cross section is Zn s= n,(1 +7 -vx) (7). Moreover, 


the Dalton law is valid here: p, /P = n,/Zn (8); P = total pressure. 
A, 


Substituting (6) and (7) in (8), and (8) in (5), one obtains; 
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; ; 
n,dx/S dl = [k'b ,b,P (1 - x)(y -» x)}/f +7 + dP + bEPY - P+ bP 

2 P 
+ bpP - bgP) a] (9). When B= (p+ bP + bvP - boP)/(147#b,PtoyPy) (9a) 
and k, = kth ,b,P°S/ (14740 ,P+b,Py)* (9b) are Pana tesused one finds: 
n,dx/dl = k,(1 - x)(y -» x)/(1 - px)? (10) and, after integration, 


p2x+> (p-1)?/(p--y) In(t-x)+ [(Br- »)°/(y- vb} inf (y-vx)/y]= kP/ny (11). 


From the experimental data, it is concluded that much more Cc He than Hy 


je adsorbed on the catalyat in accordance #ith the inequality: 
D+ dP - bP < bP D1 + y + d,Py, and thus, one obtains B = 13 

| : / »hn[(y- vx)/y] = &s/ 
ky =: k1d,81/bys from which results: x/D +[(y- »)/ » n[(y- vx)/y} = k3/n, 
(13), and for y =y: x/¥ 5 k;/n, (13,). Equations (13) and (15,) showed 
a satisfactory stability of the mparent rate constants for the hydrogenation 
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of CoH on catalysts containing the following percentage by weight of 


palladium on silica gel: catalyst 1: 1.41; catalyst 2: 1.03; catalyst 3: — 
0.49; catalyst 4: 0.18. The calculated values of k (mmole/cm:h) were: 

fresh catalyst 1: about 2.5 (here, it is reported that the calculation 

was inaccurate); fresh catalyst 2: 0.535; "exhausted" catalyst 2: 0.361; 

fresh catalyst 3: 0.223; "axhausted" catalyst 3: 0.105; fresh catalyst 4: 
0.294. From the values found for k,, it is evident that ‘the "exhaustabili- 
ty" of the catalyst increases with decreasing Pd content. It was shown by 

the results obtained that a homogeneous palladium surface can be supposed 
when Cole is hydrogenated with Hy: There are 4 tables and 8 Soviet 


references. 

ASSOCIATION: Moskovskiy institut neftekhimicheskoy i gazovoy promyshlen- 
nosti im. I. M. Gubkina (Moscow Institute of Petrochemical 
and Gas Industry imeni I. M. Gubkin) 


SUBMITTED: October 8, 1958 
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3/081 /61 /000/020/074/089 


B106/B147 
AUTHORS: Panchenkov, G. lie, Kolesnikov, I. XM. . i 
i; 
TITLE: Reaction kinetics of the alkylation. of benzene with : § 


propylene in the presence of an alumogilicate catalyst 


PERIODICAL:  Referativnyy zhurnal. Khimiya, no. 20, 1961, 320, abstract 
20141 ([Tr.] Groznensk. neft. in-t, ab. 25, 1960; 106-120) (<Gkssd 


TEXT; The alkylation reaction of CgHe with propylene in the presence of 


an alumosilicate catalyst at 260-345° and atmospheric pressure was studied. es 
The kinetic equation for the bimolecular irreversible consecutive reaction 4 
was derived. On the basis:of thie equation, the velues of the apparent. . 

rate constants were found for the stages of isopropyl benzene and 

diisopropyl benzene formation. From the temperature dependence of the . 

apparent rate constants of the firat and second reaction stages the valuea — 

of the apparent activation energies were found to be 14,300 and & 
12,600 cal/mole, respectively. There are 27 references. [abstracter's : 
note: Complete translation.] 
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5/065/62/000/009/001/002 
BE075/E436 


AUTHORS: Kolesnikov, I.M., Panchenkov, G.M., Orlova, A.A. | 


TITLE: The Kinetics of the alkylation reaction of toluene with 
propylene using alumino-silicate catalyst 


PERIODICAL: Khimiya i tekhnologiya topliv i.mdsel, no.9, 1962, l- 8 


TEXT: As the reaction was considered to be suitable for the 
preparation of chemically pure cymenes, its kinetics were 
investigated in a flow system at atmospheric pressure. Thermo- 
dynamic calculations have shown that at the molar ratio of toluene 
to propylene of 35:1, the alkylation should be carricd out at a 
temperature not greater: than 260°C, The composition of the 
catalyst was: (%) Alg0z3 -'14.01; SiOg - 84.66; WNaO - 0.36; 

: Feo903 - 0.15; Zn and MgO = traces. It was regenerated by air 
at 580° C. The rate of feed of toluene into the reactor was from 
0.4 to 1.8 x 1072 mole per 1 cc catalyst/hour, It was shown that 
for all the reaction temperatures investigated (180, 200, 220, 240 
and 260°C) the yields of products decreased with the increasing 
rate of toluene feed into the reactor. The conversion of 
propylene exceeded that of toluene, as a result its conversion into 
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cymenes, diisopropyltoluenes and coke. The yield.of cymenes 
inercased with temperature and reached a maximum (73% of gram moles 
ef propylene or 24.3% of toluene taken for the reaction) at 240°C. 
On the basis of results obtained and thermodynamic calculations, 

the process was described by an irreversible parallel-consecutive 


reaction of the second order occurring in the gaseous: phase 
: t : n 


A+B—>»> A+ Bo VyAp + NVors ae iS 


where A - toluene; B - propylene; Aj = cymenes;, 

Ag - diisopropyltoluenes; A3 = coke; Vy and ‘4 - stoichio- 
metric coefficients; kiy k5 - reaction rate constants for the 
first and second reaction stages. The reaction rate constants 
kj; and kg and their ratio K = k2/k, were calculated. The 
apparent energy of activation for the first stage. was found to be 
9,5 Kealfmolé and the seeend stage 4,7 keai/maie. The pre= 
#xponential factors in the Arrhenius equation were 39.8 mole/cm? 
and 3.8 mole/em? for the first and second reaction stages 
respectively. There are 4 figures and 3 tables. ; 


ASSOCIATIONS: MINKh and GP in. Gubkina 
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Thermodynamic ‘calculations of the realkylation reaction of ben= 
zene with diisopropyl-benzene in the gas phase, Trudy MINKHIGP 
no.3782h-29 620 : 


Studying the kinaties of the realkylation reaction of bensene with 
diisopropyl-benzenes in the presence of an aluminosilicate catalyste 
Ibid .:29-38 162, ; - x. ‘ 


aot Kinetics of the reaction of benzene realkylation with diisopropyl- 
benzenes on aluminosilicate catalyst. Ibid.:3951 ae 


Thermodynamic calculation of the dealkylation reaction of diliso~ : 
propyl-benzenes in the gas phase. Ibid. s 56-62 


Kinetics of the dealkylation of diisopropyl-benzene in the presence =~ a 
of an aluminosilicate catalyste Ibid.:63-76 — . 


Kinetics of coking on an aluminosilicate catelyst in the dealkyl- — 
ation of diisopropyl—benzenes. Ibides77%=79 (MIRA 1733) 
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Jannosti imeni I. M. Gubkina. 


(Hydrocarbons) (Dehydrogenation) 
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